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MAGNETIC GATE - SYSTEM FOR MOLTEN

METAL FLOW CONTROL

ELECTROMAGNETICS OFFER MANY ADVANTAGES  FOR BETTER

CONTROL OF THE MOLTEN STEEL

Over 80 percent of all of the world’s yearly steel production or approximately
650 million tons, is produced by the continuous casting process. The American
steel industry produces approximately 100 million tons of steel annually by this
process. The maturing of continuous casting in the U.S., the emphasis on “clean
steel,” the rise of ladle and tundish metallurgy, the trend to higher
production machines, and the need for precise control in innovative casting pro-
cesses have all increased the importance of flow control in modern
continuous casting. The Steel Manufacturers Association and the American Iron
and Steel Institute have recognized this need for improved active flow control as
part of their Steel Industry Technology Roadmap. Active flow control can increase
productivity and in a continuous casting machine, the control of the flow from the
tundish to the mold is the area of critical importance.  Concept Engineering
Group, Inc. is developing a magnetic gate (MAG-GATETM), and an electromag-
netic system for active molten metal flow control.
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BENEFITS

• Improved metal quality by reduced

turbulence, reoxidation, and impurity

entrapment

• Net energy savings of 2 x 1012

British thermal units (Btu) annually

through improved yield

• Using an electromagnetic flow

control device for continuous

casting, the projected savings are

several dollars per ton of steel

produced

APPLICATIONS

The largest area of opportunity for the

MAG-GATETM system is in continuous

casting applications in steel produc-

tion.
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MOLTEN METAL MAG-GATETM FLOW CONTROL SYSTEM

The basic concept of the MAG-GATE TM system.



Project Description

Goal:   To develop an electromagnetic flow control unit that improves quality and
productivity of the continuous casting process.

The DC Axisymmetric Flow Control Device has the potential to overcome the
disadvantages of high frequency, high power electric currents that have been tried
previously. The device’s configuration allows it to be used around conventional, ceramic
pouring tubes.

Progress and Milestones

Phase I
• Project start date, June 1999.
• Design and construction of the prototype MAG-GATETM is complete.
• Preliminary tests with Wood’s metal are complete.
• Numerical modeling to optimize magnetofluidynamic processes is complete.
• Build and test a beta unit in a first industrial application is underway.

Phase II
• Revise MAG-GATETM system and conduct second field trials.
• Bring unit to full commercialization.
• Estimated project completion date, October 2001.
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